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Ctt**6 3 ] 

S'>%<ti,ilO*yv-, *$«!: tf £ o T(i #)7 * y & H'> & < t & i« 
IB 

[fit^S 6 4 ] 

©iiiD^eyv-, a sat en &£f*«fc»&nsii tzmnttz, n$ 

6 5 ] 

hu IB £ Ad t/v-S fctt*/ v-p*K £«T*BuffiSg-&«fcttV3:/U;i:Jg-7a-y^c9 

^sfi©i%~3o%t ffl^-r § c t t -r a, it #559*^640 ^fn^-sc mm<o 

[M$]S 6 6 ] 

fr-micmmfxtm&mf&vao 40 
[ m m m 6 7 ] 

W/0)IK * fctt£ffi(W/0/Wt, L < tt# U *-;I//0/ffe L < (iO/l/0)I, %it%l<D&m. & 

5i^tt*y-A, ^-xFUdu-x, $ fcttWft-f* ^ttt, l < «/ x# y&mm 

l^?,66<0^-rnA>-StfB«O{kSp a pffi^tlo 
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fiJt^Io 50 
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imsm 7 2 ] 

a)^&<fcti"oon>^-h>tyh©«sH*^4{)**ig(aaES«tti*±»tt-e»i;& 

n ^ - sic & s ), 
£§<tMt8to D p* -y h „ 

imxm 7 3 ] 

t^WSitt^, W*«72t|e^cD'(bfit n a p* -y ho 
[S*S7 4 ] 

c m * « 7 5 ] 

£v «l*fll 723^674«>^-f nA^-«tEtt©*y ho 

[n*S7 6] 

fn*-itBio*7 h o 
7 7 ] 

SfctS, » * S72*> 5 76© V f n fr — « fC &W. <D * 7 ho 

[ m & m 7 8 ] 

M£fflJ*l* < ; USSSOrtSTfinESnT^SC k*»att3, fit* JS72fr £ 76© 

+ 7 ho 

cii^s 7 9 ] 

^7^>^K(cif««i*^7i©^-rn^-a(cE^©{bi£p D pffifi!tft*ji«-rsxg^ 

[&ffi#g] 
[ 0 0 0 1 ] 

$ tzttm^co * -r $ 7 v rzit^7<orctb<o, itm&micwm^m^mm 

[«*&«] 

[ 0 0 0 2 ] 
[ 0 0 0 3 ] 



[ 0 0 0 4 ] 

[ 0 0 0 5 ] 

£ fc £ £ T 5 „ 
[ 0 0 0 6 ] 

Procter & Gamble*! <D H ^ 4# If til SB W O-A- 9 7 / 1 7 0 5 7 ffi, 

[W fflFXK 1 ] HK«FfflFtB«WO - A — 9 7 / 1 7057 
' [^W©B3*] 

[fgtB#fi?& l j; o t? zmmi 

[ 0 0 0 7 ] 
[ 0 0 0 8 ] 

c © m p°p (i 1$ tc , SBWffHlIWO-A-97/i 7 0 5 7 ©Sp D pl:ljJ}Mli: > - o 
[ 0 0 0 9 ] 

[0010] 

[ o o l l ] 

# fg b£ © s§ $ & ic v ^r7Rtf/$ fctt h y - h * y h»tt*wr 3, ^t^tm^ 
wtc nttsfcttyy^nx, T^^tK^ aa^istsfe©, 7^*^ 7^5 
» ^ m m ft s B D p * » ^ 7 7 1! p°p * m m * % o 

[00 l 2 ] 

*%0^©±S{itOtolt, ^ffip°pplJ^Wg^^^wafg»(«<*^^^^^tttDifi^«x 
^U>14-7a.y ^*y-7-£#tMtffip a pMfeT-;&!K fife#yv-« x li A « (c + ^ 

- -m^nWlCfclf Z> £ s HUteMf&l<£>fcfc3it)<D2 0° T©¥MiRg#10 0©?*> 
3 OttiT'feS ; 

- £ »>iB»au 0 0©$ s 4 o*»-efc5 
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[00 1 4 ] 



$ €r it S p°p 38 $ % tc HI" 3 o 

[ si $ * m m t z> tz tb <d m a <o m m ] 

[00 1 5 ] 
[0016] 

5 0(imi^l 5 0 /imCf^Cl^ftCn-h^^ 11X^1/7 £*-*teffl L T , Le 
neta*t§¥£>Form 1A Penopac* -i 7 <D 3 > r- 7 X h ii - V \Z j£ &f 5 „ huIH^- h It , ft£ 10 

2 0° T*<D7ttR^x Byk GardneritKOniicroTri-Closs^-l'ycD^lRSJ^It^^ffl LTS 

[00 1 7 ] 

[0018] 

2O--pffl€*nfcffllS*0¥i5JtiRfitt. 1 0 0 <Do ^Wffllctt 3 OKI, 
KH4 3 5tt±, £ {? it 4 0 &±> <fc 0 »jgfC{t 4 5 W± % <fc 9 S? il £ ft 5 0 « ± T* 

& 0 s 5 5K»jgJctt 5 5 tt±» *&fc»aKltt6 0JK±T*5. 20 
[00 1 9 ] 

»* L < tt, -fi$jf <*lc£tf 6n, 6 0 ° T*»££nfciiJS*<D¥i9*iR«tt* 10 
0<Od^5 0JK±. <£ t> # 2S K « 6 0 « ± , AD»jafc«6 5tt±, *t)»iBtt47 0« 
±> i5ffiKtt7 5W±, J:0»lC(i8 0«±, J: 9 &m fc « 8 5 &L± , 2 6 
lc « 9 0 JW±T*fe § o 
[ 0 0 2 0 ] 

[ 0 0 2 1 ] 

5 0 (im*B 1 5 0 /im©JP*(/)^[J5)c%|(7)n-h^, g ®J X :/ I";/ ^— L T > Le 30 
neta*±§¥©Form 1A Penopac* ■< rf <D n y h 7X h A- K S„ MfB^- h (i N M §3 

A-FO'>4< Ufife(!)fI^AA-t5 0 iwfBif 3 0 "CX* 2 4 ^HS£j»*«, 

6 0° T-©ftiR£, Byk Gardner*! £i O microTr i-G loss* -f -f <D ft fR 91 £ * ffi ffl L T. 6 

[ 0 0 2 2 ] 

c to sij £ (0^6 1 0 ocpi) * / >*<tfes@abiSb, ¥ ^ ft if? a tt $ e> n '> & 

[ 0 0 2 3 ] 

-■ovmmmmic «t tut , 20° T-is?nftafiicft©¥^7tiRg(i> 1 oochs 

$L-<!i3 56(1, !?IL<tt40 < 45, $ tt 5 0 «± T* & D > R / $ 6 0 ° 40 
"PaS*nfcfflJ«»©¥^)t»3«tt, 1 00«9^»SL<li 6 5 , 7 0, 3: « 7 5 J-X 

[ 0 0 2 4 ] 

mwLmo® *) mm 
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T> jfH<BiOKT, L< (i 5J-XT. ^ & L < (i 1 0 0 2«Tt'$i 

So 
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(4 OmmX 7 0 mraOIS^t' 3 mmOl*) (Joint Technique Lyonnais Indtt IC <£ 
t)RE40X70EP3<D£$ftT*Tfiflg£nT^3)£s 3 3 TC+/-1 "C<DU&T*mn? S 
CDSBtJtLT 4 0 KOX-tr-VmnZ tlfrfr V h 7 h E 33 ^ T ? ft fiD^i f 5 . 
[ 0 0 2 7 ] 

{cJSfflt, 3 0»B«jiS**o 

[ 0 0 2 8 ] 10 

T«JK"fS. 7>lf;l/^, 3S*K»S(So«ecoa«©Iiada DPS-20)*H*feyux-(Soiec 
ottSIOStatif Manuel Imada SV-2)±T?X ^ 'Ja-?tl. 
[ 0 0 2 9 ] 

8 0 g/m 2 ©afe7* h3fcr-«*:/lxX<D'W KtEiL, 5 # ft /*£ 7 -fe V 7 
>J -* 3 0 &N 2 . 5kg<DE*TKE/l/XtS. SJSft/*** 7 -fc U - ** O 
»V»fcf|, i#«^©^ < &frtffKfc&5. ttfc£ofclt»»<Dfe#*. Minolta CR300& 

LTII fe&ti L * , a*, b* ©fi»iil£><7*-*-fcJ:oT«r«"3 
WStlS, fffl2nSfS©^«©6^©figil!(S^7^-^-L*o, a* 0 , b* 0 20 

[ 0 0 3 0 ] 

[» i ] 

AE1 = V(L*-L g *) 2 +(a*-a 0 *) 2 +(b*-b o *) 2 
[ 0 0 3 1 ] 

£ £ » i 5 ^ moffifigft©tta%i^tf 5 <t 5t, mfr^f7i/*®mLrmmvs* 30 
fflt§aiat), (Dttrnva * mm t&mwttmu c 2 5 •c) t3o»br 

' , a** % b * ' <r>&p,m%*=, *-$-zmmw%.?z>o «isft5gfio4^«© 

ft&Ofe&SJjgAv L* o" , a*„* , b* 0 ' 

[ 0 0 3 2 ] 

ffe<Oi^iOfef(cMT§Sf 4^ t) ©JtJHfe^OfflO-fegO^S A E 2 KTO 
H&SfC «fc o TiJ^-T 5, 
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40 

AE2 = A /a*'-L 0 * , ) J +(a* , -a 0 * , ) 2 +(b*'-b 0 *') 2 
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[S3] 
100 x AE1/AE2 
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©¥£fca£*s. £ a «»« c n & © 4 ©M3£ffl©¥£ic3" t v». 

[ 0 0 3 5 ] 

*f6Wtt* fe, fili£©ffl/£» *&*»#/$ fcttfl&fcaffit* Ztfr 

[ 0 0 3 6 ] 

[ 0 0 3 7 ] 

*5tt* + #fc*©7P <y ir*U v-©««-tB"r*. 
[ 0 0 3 8 ] 

fc«>©, itulEffl/£tl©ii:gW<£fflfcg8tSo 
[ 0 0 3 9 ] 

HuiaMtifiWfncfi, )iejR*4ASfc4{)t«£3tEffifflsns^«©*'i';i/%^*, cti 

5©*'T;1/tt-»WK:ttlltt-e3i5S.*«WfcfliSffl«»a:WfiJfc:t4, 3 0 % * ft , 2 5 
%*SI, 20%*1, J: D»aKtt 1 5 %**©**< fe-OCJttlR©***^/!/*^ 

[ 0 0 4 0 ] 20 

fflfg r*^;i/j it, *6i*s*j^-e*i:ig«ni--f, M (2 5 °C) fiO^^ff (7 60 
mmHg) TftftTfeSft^ftSIfttS. 
[ 0 0 4 1 ] 

ft R © h S * -Y ;1> it m if , 6 5 0 »5l0fl00g/mo I, »f b<!4 7 5 0 i>5 
7 5 0 0 g/mo 1 0«10t;Hi^tt5 0 
[ 0 0 4 2 ] 

6 5 0fr£ 1 0 0 0 0 g/mo 1 OiiCt/HiJ&f ^^tt, J«T© t» © 5 

IRJhtg^ : 

- JKT©fe©©J:54»»tt#U v- 

- #U y^L^y, «RJx.(f AmocotttC <fc 0 ffiK S fc tt 8136 £ ft T ^ S Indopol H-100 (€■ 30 
;Hif fc(iMM= 9 6 5 g/mo 1) , Indopol H-300 (MM = 1 3 4 0 g/rao 1 ) 
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- tf - )l tf a y F y =2 $ y ■? - , m X if if x ;!/ tr a y K > / l - *\ * it x -fe > n # U 40 
V — , ISPttt.}: 0 miSS B: K Jg £ ft T V>3 Antaron V-216 (MM = 7 3 0 0 g/m o 1 

) : * 

- 35*^70 ©«ffl ©£«*»*£* 3 MttKJ»l!x;*-r/K flUtf^V^xy 
X'Jf^f l>7^7;l/i*-f ( M M = 6 9 7 . 05g/mo 1) : 

- \l Kn + ->;Hbx7f ;k fl9J A (f # 'J "J -fe U ;l/ - 2 - h y ^ V 7. f 7 U - h ( M 
M=965.58g/mol); 

- 5SfKx7f ;k MAtf h'Jfi/^h'J^yf-h (MM = 7 5 7. 1 9g/mo 
1 ) ; 

- #&1*C 2 4 - C 2 8BI»7;U3-;1'3: fcttKflfil&CXXxrt/, W*tfWi l lFtHBE 50 
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= 697. 0 5 g/mo 1) , y "J t ij/V h VXf 7 h (MM=89 1. 51g 
/mo 1) , ^'Jt'Jil/h'JX (2-r->;b) T^fAyi-h ( M M = 1 143. 9 
8g/mo 1) , ^^?i'JX'Jf;l/fh7-fyXT71/-l- ( M M = 1 2 0 2 . 02g 
/ m o 1 ) . # V tf V ~t V )l - 2 7- h 7 J V Xy- 7 U - h (MM= 1 2 3 2. 04g/m 

0 1) , SfclHy^xU'Jfil/fh7 + X ( 2 - 5* S/ ;1/ ) fh7fA;x-F (MM 
= 1538. 6 6 g /m o 1 ) I 

- ->'Ja-yi>f;V > #U tf 7 x x y 3 — fi?U * tf WackerttS O Belsi 1 PDM 100 
0(MM=9000g/mol); 10 

- m®&U<D*'f ;K mZli dv^;!/ ( 8 2 0 . 6 g/mol) ; 

[ 0 0 4 3 ] 
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<fctj#e.n5#yv-*sc»-r§. 

[ 0 0 4 5 ] 

fc tt 7 7 h «§ it m <d # y v - t* fe 5 o 

[ 0 0 4 6 ] 

yv-T-feSo fflfg r^^Jgfiicttj l'Jv-ii, ^ns#tcj;y, $ & « & it M ffii #J <o 

2> 0 .30 
[ 0 0 4 7 ] 

[ 0 0 4 8 ] 

?> tlfc*§£ (0IJ;i fcf * © *J )H <D g £ tC # L T 3 0 % $ TO . M73 7> e>& < ft o It t 

ticzvmmvmiE tnmmicm-omz t r & * . ^ # y v - % * <* * s 0 

[ 0 0 4 9 ] 

i: DbWfflg r#i 7 xF7-||ijY-j (i , 3 0 % <D # ® t frtt S> n fc & £ > EP ft 
BSRi < 5 0 % T* & y\ II@SR 2 „ <7 0%f8?*y7-*St. !?$L<liR 40 

1 <30»t*$t), R 2h <50% Vh 3 o 
[ 0 0 5 0 ] 

t *)t>ll. m 12 4? y -V - <D # x 7 X h v - % « % HTCT'Dhn-^tioTJISSn 
5 : 

[ 0 0 5 1 ] 

T7D>(HSiI)!!SIt-;PFtK#ij7-©SI^af > 2 3 +/- 5 tt' 5 0 +/- 1 

0 %<D®tiumvm&LrciRmKi3\,>x 7 a m&mz-ttz c tic* 0 , #yv-&n%si 

[ 0 0 5 2 ] 

< LtSl OOiimOl&Ogl^iTv ^ C 5 1 5 mm©ii: 8 0 mm(?)lS% 50 



[ 0 0 5 3 ] 
[ 0 0 5 4 ] 

5 0 mm/^©igfiT'?lo?i*3, £ $ © ffl © g S % 5 0 m m t L » fn^I*® 

( i o ) fcttJ&t 5» 

[ 0 0 5 5 ] 

- 1*^30% (e m a „ ) ST, W^VIMVSlZ (1 o ) © & 0 . 3 {g £ T' 31 o 31 3 

- 5io®t)afiic^L^i5iaaifi, W£ 5 0 mm/ ftitmmt z a t tc«t *>&m-h*m 

»£f So 
[ 0 0 5 6 ] 

!PH#|sI«<D^--fe^'r-^ (Ri ) tt , TiDcfcoT-^^ns : 
[ft 4 ] 

Ri = Umax - Ci)/E max ) X 100 
[ 0 0 5 7 ] 

mm®mttm%.tz>rcibic. «*©at)©#»»<o^--byr-^ (R 2h ) -t?n 

[ 0 0 5 8 ] 

SIS Is) ffi © ^ - -t: > x - ~>* (R 2 h ) tt , T^tCck^T^-^^ns: 
[ft 5 ] 

R2h = Umax ~ C2h)/e ra ax) * 100 
[ 0 0 5 9 ] 

mm R i fc3 0%©3IffiI3ltR2 h ?:St5. 
[ 0 0 6 0 ] 

*fi^fe^^*l/>o ffllg r^f l/^J|iffi«$S4^#ij7-j tt % i) S-CH (C 6 H 
5 ) - CH 2 -OXfl>y|fi, $ fc tt 1 i) ixtf^il/Xfl/y, £ a a X ^ ^ > , 

[ 0 0 6 1 ] 

[ 0 0 6 2 ] 

o<Dxxx;l/S-C00-Sfctt7^Ka-C0N-«r#tyI§SS«xf-byl4^yv-^ 
t.4*t5if l/>t#'Jv-T'fe5o iXr/Uli, £ HI? $ ti & ^ I? £ :f> L T 

[ 0 0 6 3 ] 



[ 0 0 6 4 ] 

mm r'>&<£&-o©7a«/*j -otdio^D'y^sits. 

[ 0 0 6 5 ] 
[ 0 0 6 6 ] 

-■ocommmmic^tiis, ^n^^'jv-ii, s§5#7xgifig (T g ) 

[ 0 0 6 7 ] 

& &s g co ri © # 5 t. g^igg z m -f £ * m £ ^ b t ft £ ^ 3- 2 n r t & ^ „ 

[ 0 0 6 8 ] 

£tc*S££nf;^ < £*>-ocDSg-<o:7n>y tfc-o©$r©7n7^ 
[ 0 0 6 9 ] 

£ & * 1" 3 o 

[ 0 0 7 0 ] 

fflfg r*JIn:j ti, <H85%, #3; L < < i: & 9 0 %, WSfctt 9 

5 % , $ £ ic $? Si fc (± l 0 0 % £ M » 1" 3 o 

[ 0 0 7 1 ] 

o 

[ 0 0 7 2 ] 
[ 0 0 7 3 ] 

If ri^Cl6«7S4^7n9^J It, %-<D7uy *fc*ffSf5#yv-i:, fg 
— <r>-7 a y >? \z WJS-T 3 # «J v-fr e. JgfiJc ^ ftfcffi-&«jtf, u v- ^gwa 

fOiiitSLTSiiKttio^yv-g^fiiiogiicovn, MS (2 st) 
io^^e (1 o 5 Pa) t% ffljs»o^*««:«#ic^$n5^*t)oa*-e#at-s 

i) M E # U v - # , & fi » It # 1 0/90^690/1 0 J: ? %tit\ 

icsft-r * ; atf 40 

i i) ^-OSt;^-cO^D-y^}C^jS-ri>^Uv-<D^n^nj!)^ 7a7 7'fJ 
[ 0 0 7 4 ] 

[ 0 0 7 5 ] 

[ 0 0 7 6 ] 

fflig rwiifgftiiftj a, 'p%< ti>~-D<D%®mw, wzmu ( 2 5 1) ao^^e 50 



(i o 5 Pa) t fc-o© mmitGVs z-stsmw -oo 

w «f « rt ^ t*& o , ea a a i t m. & m a % x- m % m js « n § * < * $ zt a * « s m r* & * 

o 

[ 0 0 7 7 ] 
[ 0 0 7 8 ] 

Siyf^Ny/nyV-zl/Oii^ll^ $ fc V F > T- * § „ 
[ 0 0 7 9 ] 

-figtfjfc 7a -y * # >) v-ti % iiiotlit^LtftlWt l 0ii%<tD^:t^ 
„ 20ii%iD*SV\ «tD»SL<tt3 0Sfi%i Mti!)SfSl<tt4 
5»*%«tO**V'iavH#^JiT?fflja»fclftBlDji*nTa<, BftCJSStSO^S 
fo T? ?> o 
[ 0 0 8 0 ] 

»H<ii7"D«;^'j7-a, #«*icfr-f ******* v. mm r#^j ^ 

[ 0 0 8 1 ] 

ttrcltJkt 2 * 6 5 ©R&g^fcStreatt* fctt#tt#ffi»*y tRUfcf x 

£ & < > l)g (25t) ?^>4< fct lIl%Offittt}8tI1f»It4V\ 
[ 0 0 8 2 ] 

o 

[ 0 0 8 3 ] 

tf 2 * 5 9 <Dmm<D, !f$L<li2. 5 J-X ± © , lx«2. 5A»&8©|gHO, £ 9 fc? il 

tc(i2. 8Kio, ut2. 8 6©«H©^»»tti8» i *wra 0 

[ 0 0 8 4 ] 
[ 0 0 8 5 ] 

(Mw) RtfjRft¥£ : e;l'Kl (Mn) (4, y/l/»i8«#*n v h ? 
OMStlS (THFJS8L V*"- FT«4«ftfe 

[ 0 0 8 6 ] 

7*n7i'*U7-<!)Ii¥^Si (Mw) f 4 3; L < fcfc 3 0 0 0 0 0 W T T? S ; ^ n 
H|x(J 3 5 0 0 0 i^ 2 0 0 0 0 0OSI, «fcD$?jHcfcfc 4 5000 *61 5 0 0 0 0 

[ 0 0 8 7 ] 

/□7^*'J-?-OSl¥«Il (Mn) tt»*b<« 7 000 0ttTT*5;*ni4 
#J X. tf 1 0 0 0 0 *6 6 0 0 0 0©S1> <fc t> £ C4 1 2 0 0 0 *6 5 0 0 0 0011 

[ 0 0 8 8 ] 



7 a <y ^7 # U v - © & 7 a -y £ fi , -OO^ ^^(Ot/v-A^, Ztclt^ < Oi^S 
[ 0 0 8 9 ] 

[ 0 0 9 0 ] 

ifiictyv-oiiiTgA^ftS^nsiifflT gffeoT6<, ^nB7t7^xo 

ffiflO £ LTft £ftT^£«T©MM£ LfctfoT, Polymer Handbook, SHIS, 1989, 
John Wiley©* 7&##l2»fcjl,tB£ttTkm^ : 
I® 6 ] 

1/Tg=£ (tai/Tgi), 
i 

[ 0 0 9 1 ] 

TgOili, ||(l5§Tg©lT'$5„ 
[ 0 0 9 2 ] 

»$L<B201CJ:9K^. »llc(i3 OtiOI^o 
[ 0 0 9 3 ] 

- a) 40t«li!)Tg^Wt57D7^; 

- b) ZOtHJhCTg^ttS/Q'^ ; 

- c) 20ii)^40'COS©Tg5fit| 1 7*D7i'. 

^ LTf IC7n7^(i, S-07D7)t(iIS5a) % b) $ fc tt c ) ©*r=f'J 

[ 0 0 9 4 ] 
[ 0 0 9 5 ] 

a) 4 0tKiOTg^tt57n7? 

4 0tttiOTg^tt57*n7*(i 1 MX. fcf 4 0 *> 1 5 0 t© IBB, »SL<(i5 
0 °C &L ± . 01 X fcf 5 0 r £> 1 2 0 t , 1 tc fi 6 0 *C « ± , fiBJ ^ « 6 0 *C ^ ?> 1 2 0 "C 
©I6B© T g ^Wt^o 
[ 0 0 9 6 ] 

4 0t«i?)Tg^t1-57'n7^a, 7- J felia* 'J 7--e*oTfil\ 

[ 0 0 9 7 ] 

4 0°Ca±©Tg*Wr^7a-y^(i > -oa±©t/v-*»6^^fc$fcttaJ^«£ 

4*LttJ;< > cfte>©^/v-fr&tii!£tt3* ; e#yx'-tf4 o tixic**7Xg 

[ 0 0 9 8 ] 

£ © 7 n >y * # * * # l> v - T* & 3 t§ ^ *ti8:n60t/7-i>6IBSh5*t 
*l> v-tf. 4 0 ^±©#5 Xg^igg^fiff S «fc 7 4tOt*5t 7 v-fr t>E&#-f 
5. £©£?-©7n>y£f£, -0©*^:/©^/V-fr£&?>*^#>JV-T'feoTII.l/"> 
©i§^. WjS-r5^^^'Jv-©Tg^4 0°C«±T'fe5) „ 



[ 0 0 9 9 ] 



LTfe J: <. 5©1£SIRtflgg«, 4 fig L fc n # U v - © T g » 4 0 1C 

- iin^(0t/7-^5Il?n5*t*'Jv-tf, 40t«J:OTgI, ^Jxlf40 
4*6 1 5 0t©«I, »H<(J50tKJt> 0>Jk.« 5 0 1C*»6 1 20t<0gl, &jffc 
86 0 10611, M X IS 6 0 X 5. 1 2 OtOllOT g^tt5J;5i&ty v- ; Rtf 

- cn5o ; e/v-fr6iiiisn5* ; t*yv-tf, 40t*i«Tgife©oi7S 

tyv-fiot, 2 0fr5>4 0t©rel£>Tg£;prf3 ; E:/V-, R t>* / $ fc « 2 0 °C * 
»<0Tg*WfS ; eW- % 0»J A t£ - 1 0 0 1C *» 6 2 0 1C ©IE H , »H<IJl 5 X; *85 10 
, Ufc-80t*>6l 5 °C © ® B , &fjSfc{±101C*$f, ®1 Z. If - 5 0 °C Z 0 °C <D$im 

[0100] 

- 5£ C H 2 = C (CH 3 ) - C00R, O^^'Jb-h [at, R , tt 1 *» & 4 ©« 
*JS?%dtriSa«t fctt#«tt©#H»7;l/*>l/g, 0!l* x^;K ynif;b 
, lft[i^y7f;H*gl, gsi/HiR, « c 4 a* & c , 2 ©^^D7;i/*;H^at 
] ; 

- SCH 2 = CH-COOR 2 ©7^'Jl/-h [ 3 >P , R 2 V 4? a - ;l/ 7 ^ U U - 20 
MOJ:5SC 4 *^C, 2 ©->i'n7;I/*;H, t e r t-7f/H**t] : 

- TS« (^) 7^'J*75K: 
Ut l ] 



Utt^Kf c, ~ c , 2 7;i/*;i/S, 0iJ A n - 7 ^ ;i/ , t - 7 ;l/ . -/y^D(f;v, 30 
-fVAf L5, -f Vt^f;I/, Sftli^V7r;I/I4j|L ; SfeUR 7 ttH**L, R 8 
til. 1 - Vtf-fr- 3 -**V 7f ;H?:iL, R' SHSfttt^f ^/*it] . 
V - © t L T , N-7f;i/7^J*7;F, N - t - 7 f - ;!/ 7 * y ;I/ 7 5 K , N-'fV 
7 n tT ;l/ 7 * 'J ;l> 7 5 K , N - t - 7 ^ ;b 7 * U ;l/ 7 * K , N - V 7 a tT ;l/ 7 * y ;l/ 7 

;f, n , n - s? * f- & 7 * y ;i/ 7 5 f , Rxfn, n - y =f- >\> 7 * y ;i/ 7 5 f # * if & 
tis ; 

[0101] 

Kt»iLv>±*y?-ii, ^ ^ ^ y ^;i/, ()t^)7^'J;l/8^y77 i ;l'.feJ:ff 

[0102] 

b)20°C«T©Tg£Wf 3 7d >y * 

20 < CWT©Tg£ 3 7 Ci >y * fct, mX f£-100~20\;©®B©, b < ttl5t:«T, 
1#t-80lC~l51C©«li©, iOWMKBlOICaT, W A tf-50t ~01C ©« H ©Tg**j * ' 
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[0104] 

zor w t © Tg* ifts^D'^ii, * © * y v - ^ » §y s n 5 * * # y -7 - » 20X a 
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t n s z t & t t s „ 

[0105] 

5 'J v-#20°CJKT©# 7 Xgfigg^ a J: 5»t/T-A»6ff6n*. £ © 

m~fu v n-s^©*-/ u ^-©Tgtt2o , cwT)*^si 

[0106] 

20°C KT© Tg% StS^a-y^^l'Jv-taSftv * © 7 a -y * tt , 

y v-©Tg*«2oicwT , p** «fc ^tc^^a^fectt/iifi^stRLfcifflSfcttis^to^y 

v - & ic * fc 14 K * * c I: # * * * . 
[0107] 
7 a y V n s m Jt II . 

- ZVlifct £ y V- 20"C«T©Tg, ffl*. t£-100°C~20 , t:©®B©, »H 
<t4l5°C*jffi, f# tc -80^-1 5T:©igB©^ <fc 9 W*'J 1 (4 10t*8f> #J * tf -50*C ~0°C © 
®H©Tg£*T 3lS$fc{4ffii$t©-t7 v-, ftj;tf 

• *©J*JS-f S*-t#'J V-tf, 40XW±©Tg» 01* fcf 40~150 < C©|gB©, $? f: L < 
tt50*Ctt±©, 09X.tf 501C~1201C.4)I6H4>, J: 0 # f'J fc tt 60t JW± » M * If 601C ~ 1 20*C 

tstyv-sf, 20X: £ e * 3 T g £ w -f £ i« $ t4 it & © ^ 7 v - 

[0108] 

20°C « T © Tg^r StS^nyirtt, *€#Uv-Tf*5«)tf!fSL^. 
[0109] 

*©**#y •^-#20'CttT©Tg*# , r* »H<tt, * 

• SCH 2 =CHC00R 3 ©7 ? U I/- KJ,8, 0, N& «t tfSfr 6 Mm £ ft 5 lffl $ tt MIS © *\ 
fDg?tfi|^tJ; o-TttSA?nft, tert-79 L ;l/a^l^< M $ fc ©C, ~C, 2 # 

- SCH 2 =C(CH 3 )-C00R 4 ©^ ^i"Jl/-K8 4 li, 0, N&AtfSfr&gttSftSlflSfcli 
IRcsfnB^^^titjTttKAJnft, B«*fctt»«©C,~C I1 *«*7';l/* 
/US** 1 ?-), 

• £R 5 -C0-0-CH=CH 2 © \£- )]/ XX f;KC C T», R 5 tt , it £ $ fc (4 © C 4 ~ C, 2 7 * 

• N-(C 4 ~C 12 7;l/*;l/)7 * y 5 F (N-* * *;l/7 * V /I 7 5 K& if X <fc tf 

• u tl 5 ©g£» 

[01 10] 

20t fi(TOTg*f t57ny jrOfefttflflcffS L^ityv-tt, 7 * >J ;l/ K * f - 
\ 7 * y ;b 8 -r V 7 f- ;l/ *5 «fc X} 7 Z V )V m 2-x =f- ?l 'N * ;l/ ft if % ^ © 7 il? m # 1~ 1 
0fl©K*g?*^«y^tert-7^yl/ST?iS*^7^y/l/»7;l/*;l/Sfe«ttJ T *n6©S^ 

[01 1 1 ] 

c)20°C t 40t ©PalOTg^*^ § 7 n -y ^ 

20^ t 40*C © FbI © Tg£ fit57n7^(i, * * # y v - T* fe , feS^iin^ ij y-ft. 
<fc !/■><, 

[01 12] 

20^ i: 40T: © PeS] © Tg£ ftS^D'^li, * © 7 v - C, H £[ ? ft s * t # y v - 



[01 13] 

20°C t40°C ©H©Tg**j * 3 7n -y ) tt, * © J& * S * * # U V - 40T « ± ©Tg£ 
StSi^it/v-i!!^, £ i XS % © M l£ "T £ * * # l> v - 20°C JM T © Tg£ St§ J; 

[01 14] 

■c ~ 4 o °c © IB H ) b m m t ft s * t # u v - ? <t ^ 0 

[0115] 10 

^ co * € # ijv-i' 2ot £ 4or © p.g © # ^ x & g s g £ s -r s ^ / v - a , »h<ii 

, * * * U d/»n-7?-;l/, 7? l J;H->)Dfi'il/, 7 * 'J ;l/ ft ;l/ «fc tf I' V 

[0116] 

20T t 40°C OfflOTg«Wt57D'y{'tf3#iJv--eS5i§, ?<D7D^li> £ C 
53*ij7-fl Tgtf 20°C t 40"C © M T* & 5 «k 3 SC t © ffl P *5 <t tf 8 fi * M VI L tc 1 M * 

[0117] 

* fU K (i . 201C h 40*C © m © Tg£ St57n-y^tt, 

• fCJtet^^t^'JV-tf, jtu (C fgm L It <fc 9 K , 40tJW±©T g> 0iJ;Lff 40°C~15 20 
0°C©IBB©, .»$ L < «50X:J^±s W^(f50~120 < C©IEH©. <fc K> Wf'J IC fct 60t JK ± » 

GO* fcf 60T -1201C ©IBB©Tg£ / V — , «fc /$ fc It 

•fO»6t5*t#'Jv-!5i, ftjlCfBfcLfc i 5 tc s 20°C J-XT©Tg, 3. tf -100- 20 
lC©fBH©, {if $ L < &15°Ctt~F. #tC-80t:~15°C©tBffl©> <fc ») WW K it 10*C «T , 
00 * fcf -50T ~ 0*C © IB ffl © Tg£ StSti/v- 

© Tg# 20X; 40t; © Pel T* fe 2» <fc 9 tc § 5? 5 ft 3 o 
[01 18] 

00 * IS , * 2 ) U ;l/ tt ^ ;l/ % 7 ) U ;!/ ft 33 J: If * * * 'J ;1/ 
i^y#^-;K 7 ) U ;H7f;l/J3J: 7 ) 'J ;l/S2-xf ;Pa + >/;K S^Uti^ 30 

[0119] 

»SL<{4» 20*CJMT<DTg%*i-f 58-7n y *©ffl-&*^ ilt\ #'J"7-©10%~8 
5%, J: f) WfUfc «20%~70%, * £tC «t *) #fiJfctt20*~50*©ttHT?*S. 
[0120] 

»*b<tt, fg-fcJ: tffg- 7n y ^©^ft^ft^, 7»'J;m, 7VJ;HOi7f 
/K (^^)7^'J;l/», ^)7 ) V ;I/|g©x7.r;K *«t c ft 5 ©iB^»*» 
fti.'>^< i:fcia©^/v-?r$tf 0 
[0121] 

W*iJfC{i, D*$I7d -y * co^ft^ft*^ 7)U/HE, 7)1)^801^7^ 40 

» C^*)7) U/l/il. (^)7i"J/HOiXfA, « ^ft^Wg^^A^SStR^ft 
S < i:feia© ; &/v-^?)±tt«(ct#5.ft2. 0 
[0122] 

l^l, S7a7)ii, ffi©^D-y)^«fi!c-r?,'>^<htia© ; eyv-*/jN$*jt 

$ -e # A, T* !/•> T fe J; ^ . 
[0123] 

[0124] 

^ - J; /$ k It m ~ ? p v ) © * ft € ft tt , ±f2©€-yv-tc)!)p^ x JliD^e/v- 50 



[0125] 
[0126] 

c o i to * y v - « N w * # » 

3)^7^14* w a « 

v-;«itf, 7*U;l/». ***'J;H!K ^ahy^> «t*vu>f>lt, 10 

• fc i a <0 B = Si 7 5 y flr fig S Z M 1 5 x f- u y tt^ ft m * / v - ; m A fcf , 2- 
e - ;Hf y V y , 4- tr x ;btf y > , y £ £ U ;l/ m *J * * )\> 7 5 J x f- ;l/ , 

->* x 7- ;i/ 7 5 J x ^ ;V fc~ <fc D* S? ^ )l 7 5 / 7 a tf ;l/ ^ # >? V )\> 7 5 F , & A If eft t> <D 

• SCH 2 =C(CH 3 )-C00R 6 ©^ £ * "J U- h [5£<f, R 6 «- x^;t/, 7 n tf ;l/ $ 
8-fV7f;HSt\ 1~4<I<D^HII? *£tr if£g ft tftfg© 7 ;l/ * ;t/g £ S U husB 
7;b+;Httt Kn + i/^Kixlf ^^^'J;Vi2-t K n 4=- -> 7 u tf ;b is J: tf ;>< £ * U 
;l/»2-fc Kn + ^/if ;l/©i^)fe<tlfADyy|g?(C], Br, I $ fc t± F) (00 p< # * U 20 
;l/ih'J7;l/*nx^;I/Of^)4«6I«sn5l«Sftttgaoi!!!lti»Sh5], 

• SCH 2 =C(CH 3 )-COOR 9 <0 ^ # * U b- h R 9 tt, 0, Nfc «fc tf Sfr 5. 31 S? £ ft 5 Iffl 

suE7;l/ + ;l/Sti t Kn + ^^Sfeitf^nyy^f (CU Br, I3cfcfiF)fr£> 

s«?«n5ifl$fcttisa©B«iSTiiSi«n5], 

• ieCH 2 =CHCOOR 10 ©7 * V Is- h R, 0 «* 7^'J;H2-t K n + ->7n J; 
tf 7 £ U ;1/ I! 2- Ko^>'X5 L ;l'©iI-&<£>J;-5fc, t: F n * ~> /l/ g J; tf mo y :/ f» ? (C 

k Br, isfe«F)3^6afl?«n«ifl*fetia»oH«i»-pfliSi«nfciiasfctt»ttoc 

3C,~C 12 7;l/*/l/-0-P0E(#l> jfr + v/x^ 0>J^.«^ F *->-P0E£S L, S ^ tt R 30 

, o « » 5~ 3oia ^x^ixy^^s/K#fe^#ty* , ;>i-^~>x^by{bs^^-r], 

b)i<@ffc(i«S[oy-i'llM?5r^tyx^byl4^ftfo ; eyv-;f?ijx.«, ^{"J;^ 
* 7 a e ;1/ h V * b * 'y 7 > ts «t If ^ ^ y )l * + -> 7 n if ;l/ h 'J x ( h U ^ ^ 5/ 
a + i/ ) 7 V , 

[0127] 
[0128] 

nm&m<Di-3ic j;ntf, 7a -y v-©^-t5«to : ^-7n ^<of nfntt, ( 40 

[0129] 

O^gp*^ #)7* U ;i/»ixf;^51J?JftS'>ft< fc fell©*/ v-, feitf 
^^t«toT^(^^)7^y;i/K^fc*o / >*<t j t>iffl©ji)!iD^yv-, ^5»D*tc?-n?> 

[0130] 



[0131] 

MfCftLT, MMT'30%J^T, 0»J A (J 1%~30%. Of £ L < tt 5%~ 20%. «fc 9 » $ L < 7%~ 1 
[0132] 
to* 

OBDfcSdiil-S S T* AP ^ L > 
[0 1 3 3] 

m-mmmm 

m-nMJ&Mfc&tltf. 7o-y*#yv-lJ, M©a)fcE«LfcJ:5fc4O1CW±0Tg* 
St5f-7D77, *5«fc tfM<Z>b)fclBtS Lfc <fc 5 &20°C WTc9Tg£Wf 5H7a >y £ 

[0134] 

»SL<tt« 40*C fit ± © Tg^r tt5l-7o77ti> ^O^yv-fr&HllSftS** 
[0135] 

m n k a , 2or «t« Tg% ttssz^Dv^s, cnsot/v-^BfliB^ns* 

^#yv-#20T&T£>#7X&@Sg£WT3<fc9&^/-v-, 0>J x. liu fc f B Sc b <£ 
[0136] 

»SU<tt, 40T W±<DTg£Wr § 7d -y * cDfiJ-^tf, lif, 3? U V - © 20%~ 90%, 
<fc K) Wf'JtC &30%~80%, « «fc 9*TfJlCtt50%~70%OKHT?a&S. »Sl-<B, 20Xtt 
T©Tg£*fr£7a y fi»T*, # U v-<7)5%~75%, » S L < « 1 5%~ 50%, 

H *) Wf'JtC«25%~45%©i5HT'S?)o 
[0137] 

bfctfoT, S-gJg^Stintf, *»9ilcJ:«#'jv-8 > 

• 40t)JW±£>Tg, #J;L(f 70~no't<DfgB<OTg%:t b, ^ £ ^ 'J ;HS^ f;W7 7 U ;1/ K 

•20ttXT, 0!U tf 0~20°C<D®H©Tg£W b, 7 ;H? ^ ^ ;!/ O * * # V V - f £ 
SSgZl^D-y^, & <fc 

• ^ * * U ;!/ & * f - ;l/ /7 £ 'J >V m 17 5 U ;b K * ;b O n # y v - f § 4> M 7 n -y £ 
5: t A/ T l' 1 1 J; V\ 

[0138] 

• 40iCJ^±s #J;U£70~100 e C<9fEB©Tg£W b, ;>< * * y ;b » f- ;!/ /7 * y ;l/ S 
7 7'J;Hh'J7;Uaif;K!)n|y?-T'J 1 5$-7'n7 7 1 

•20t«T, mfL fef 0-20*0 0 IB Tg£ £ U 7 £ iJ/H^fiKD't^l'J V-t'ib 
5^17077, 43 <fc tf 

•^77'J ^;!//7 * y ;l/»/7 * y ;1/ » * ;1/ / * * £ y h y 7;^aif 



[0 1 3 9] 

• 40t:t;^ &l tf 85~ 1 15*C © IB IB ©Tg^tr^i L .. 7 * U •< V #/l/X 2 ? V 

• 20^CJXT, 09*.fcf-85~-55lC©(BH©Tg**i 7 * U 2-x f- rt/'v * 

■ 7 ^ U ;H6>f V #>b x /W;* * * U ;l/S'fV7f;l'/7 £ ij ;H2-xf;l/'\+ ->;KD7 
> ^ A n # y v - r* $ S ff 7 a y £ * £ A> T* ^ T J: l/> o 
[0140] 

sgKEfigstinfj, *s#u v-tt N 

• 40icj-x±, «yAtf 85~ii5ic©(EH©Tg*w l, 7 * "J ;H? v Xfr - ;i/ * * y ^ 

• 20tUT, 09* {f-85~-55°C©fGffl©Tg£*r L. 7i"J;H2-i?M* > >;KD* : E 

• 7 y y ;i/ S -f y # ;l/ - ;i/ 2 * y ;i/ S? * f- IT y y ;i/ 2-x ^ & *\ + ~> ;i/ © y y 2* 

[0141] 

iiiifitim^ *«Ratj:s*yv-t4, 

• 40tJ-X±, fllfcfcf 95~125°C©^B©Tg£W L> 7 y y ;V W V # ;l/ x ;b y. y y ;U 
| V t; )1/ z ;HD 3 * 'J v - T' 35 5 S - 7 n 7 ^ 

• 20°CU(T, 0!l*tif-85~-55 , C©jeffl©Tg*W 7 y V /1/&2-X t^I/'n* © * * 

• 7 y y ;l/g? -f y x fl,/* * 9 y ;l/g? -r y # ;l/ x ;W7 * y >1/ g? 2-x f- ;b 's * •> ;l/ © 
[0142] 

• 40tW±, 0H*tf85~115 , C©*SH©Tg*W * y 'J ;Hfc-f V tfrt/X # y ij 

• 20°CJKT, 0U;Uf -35~-5°C ©® B©Tg£# L, 7* •JAI'f V 7f *0*t#'J7 
-T*fc£|gryn y y, fcitf 

• * Z 9 V frlkJV &t\>-)\//* 9 Z V folk* V7*)\//T t V V7*)\><D7V? 

[0143] 

•40^CW±> flJ*..tf95~125 , C©tBffl©Tg**i L, 7 y U ;I/g! -Y V #*- * * * 'J ;1/ 

• 20'CJWTs 0*1*. ff -35 — 5t ©§BH ©Tg?:W L , 7 y V ;H? -f V 7f-;l/ © * €■ * 'J v 

• 7 ^i'f y * * y ;H Y v =aoi>x ;i//7 ^'j/i/S-fy^f a©7>^ 
An#yv-T'&5*H:7oy*&^-?i,">T«}:^o 

[0144] 

• 4ot a ± x «y a « 6o~ 9ot © ig a © ig* m l % 7 y y ;i/ n w v # ^ x ;i/ / ^ ^ ^ y & 
Si y ^ f- ;i/ © 3 >t° y v - 1? s § m - y a >y 9 s 

•20t«T, 0>J^. -35 5^ ©IBH©Tg?rW 7 9 'J -T V f * © * # 'J V 

• 7 ^ y ;m-r y * ^ V >i>m^ v 7? )i/7 9 y ;«^y^f;^7 y ? h 

3 # y -7 - T' 5 tfi FbI y □ y 9 * # A/ T' T «fc . 
[0145] 

#©H8&08lfr £3fi, jwl2^-H«S«fillc*B3"r5#y #afi«t«a5t5. 



[0146] 

immmi 

[0147] 

mmm 1 ] 
# y v-onia 

I00g©-T V Ff * iy >y Mt>©£Jf»8§£S?ALs #i^T*Sg£ft|?fig(25t)fr 

t> 90*C tc £ 5 J; 5 1 1 «f R9 frtt T ± # 2 ■£ 5 « 
[0148] 

1 20g© 7 £ U/Vi'f V#;l/-;b, 90g«9 ^ * * u v 110g<D V K T t> V 

35 «fc XS 1.8g<D2,5-tf 7. (2-x^-;l/^\ + -9" / -Y )V ^ ;l/ 4" * i/ )-2 , 5- ^ * ^ ;V ^ * ? y (Akzo N 
obeltt©Trigonox(gSiS«)Hl)%, 90°CT° l®mfrif Z m&micffibut Z> o 
[0149] 

S 901C(C 1.5^fP^«^-T 

[0 1 5 0] 

±<OM^^SlC, * <0 £ £ 90T T* 30# T > 90g<D7 £ U ;H2-lf;yA^ i/;K 90g© 
-TV K x * > 33 J: tfl . 2gO 2 , 5- £ X (2-x f- iV ^ +f / -< )V ^ ;l/ ^- + i/ )-2 , 5-^* * ^ ;V *\ 

[0151] 

[0152] 

[0153] 

80 o C<DTg**-r -S ^ U (7 * y ^^-Y V#;b^;U/^ # ^ y V 7f;V)OS-7a 

■y ? , -701C CD Tg£ St 54?'J -7^ 'J 2-x f ;V'\+S/;KO^r7n 7 fcitf/^ 

yv-T-festfH^a-y^^^tr^yv-^tf&nso 

[0154] 

[0155] 
2] 

# 'J (7 ^ y V *;l/x;W;< * * y ;l/i^fv #;l/x;l//7 y y ;l/^2-x^;l/-\^-> 

lOOgO'T V Fr* l'Jy h;l/OgJ5St*Ab, T'igfi^Jl^iSfi (25t)fr 

[0156] 

i05g<D7 y y yl/g^ y 3p;l/-yl/, i05g<E> * * y U ^ y #;l/x H0g©-f y F 

y 43 j; t; 1 . 8g© 2 , 5- e x (2-x ^ ;i> *\ * it y ^ ^ * ^ * * ~> ) -2 , 5-e/ y- ^ n *\ * -y y (Akzo 

Nobe 1 # <D Tr i gonox (B S f& *J ) 1 4 1 ) * , 9<TC T* 1 R# F*0 T ii * W !^ *0 "T 5 0 
[0157] 

90lCfc:i.5«flBfi!it-rs. 

[0 1 5 8] 

±.<DM-$VMC. *<D £ $ 90t T'307r*Mt T, 90gcD 7 ^ 'J ;1/ & 2-x f- ;1/ 'N * -> ;b ^ 90gO 
-TV Ff*>fcJ:(fl. 2g(D 2 , 5- tf X (2-x f- ;l/ + ^ / 4 >V ^ ;1/ ^ * ) -2 , 5- v> ^ ^ ;P *\ 

z-vyzmx&ucmAt & Q 

[0159] 
[0 1 6 0] 



cftti!), 50*0 #y ■?-m&mmz-$ts4 v Kr*>js**c4i;5. 

[0161] 

ny*, -70XOTg*Wf 3#y-7* 1 J;H2-if;I/'N*'>Jl/©Sr7n7 *> J; 7 

* "J /H'f V tf Jl/^;W* ^ ij y #;l/-;l//7 £ 'J ;H2-xf ^1/^+ i/ )l> <D y y# 
LjKyv-T*fe5*KyD<y^%^ty#yv-AM#6n5. 

[0162] 

£ 0#»J v-tt % lO39OO©M¥iSJtS«5«fctf213OO0S 3 FJ9iia*WU 4.890£# 

[0163] 

3 ] 

# y (7 * >J ;H^V*;i/^;W)< # * y i\,m<( Vf + fr/T Z 'J y 7^;l/)# y v 

-ostsy 

100gO^ y FfA l'J 7 H^CSfeSt^AL, #^-efig**mSl&(251C)fr 

5 90X & 5 £ 5 Jc 1 B$ 113 T ± # S S „ 
[0164] 

l20gO 7 * y ;V K y # ;!/ - ;l/ , 90gO ^^'J;H^y^f;l/, l lOgO -Y y Ffiiy 

* J: tf 1.8g<D2.5-e* {2-3.*fr<\*V S J >V<)1** S>)-2.5-5?* T^l/'N + tf V (Akzo N 
obel*±OTrigonox(§M<l)141)£, 90^ T? 1«F X « W £ WibU t % o 

[0165] 

• 90tE1.5«fW«fift5. 
[01 66] 

± © @ tc . % oyt. 90X. X' 30 ft it t x 90gO 7 £ y y 90go^yK 
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